Hemin-mediated dissociation of erythrocyte membrane skeletal proteins.
Spectrin tetramers and oligomers in normal erythrocytes are cross-linked by actin and protein 4.1 to form a two-dimensional membrane skeletal network. In the present study, we find that hemin, a breakdown product of hemoglobin, progressively (a) alters the conformation of spectrin as revealed by electron microscope studies and by the decreased resistance of spectrin to proteolytic degradation, (b) alters the conformation of protein 4.1 as revealed by the increased mobility of protein 4.1 on nondenaturing gel electrophoresis, (c) weakens spectrin dimer alpha beta-dimer alpha beta, spectrin alpha-spectrin beta, as well as spectrin-protein 4.1 associations as analyzed by nondenaturing gel electrophoresis, and (d) diminishes the structural stability of erythrocyte membrane skeletons (i.e. Triton-insoluble ghost residues) subjected to mechanical shearing. Since hemin may be liberated from oxidized or unstable mutant hemoglobin under pathological conditions, these hemin-induced effects on spectrin, protein 4.1, and membrane skeletal stability may play a role in the membrane lesion of these erythrocytes.